Mitochondrial hypervariable region I genetic data from ancient populations at two sites from Asia, Linzi in Shandong (northern China) and Egyin Gol in Mongolia, were reanalyzed to detect population affinities. Data from a total of 51 modern populations were used to generate distance measures (Fst's) 
Introduction
Recent analyses of ancient DNA from sites in northern China and Mongolia have provided interesting results regarding the genetic history of the region and of eastern Central Eurasia in general (e.g. Wang et al. 2000 , Keyser-Tracqui et al. 2003 . The period of the sites in question stretches from around the middle first millennium BC to the first few centuries AD and represents an important time period in the area: the rise of the Han dynasty in China and the Hsiung-Nu on the Mongolic steppe, the possible earliest appearances of Turks and Mongols, and the earliest attested conflicts between ancient Chinese and steppe peoples of Inner Asia.
Elsewhere in Central Eurasia, the Scythians and Sarmatians appeared in the farthest western portion of the steppe in south Russia and have been putatively connected to Indo-Iranians or Iranians (a branch of Indo-European). In the central portions of the steppe (roughly modern-day Kazakhstan) not much is known for certain, though there is evidence of a group(s) of people referred to as the Saka, who are commonly identified as Indo-Iranian (or Iranian) and were nomadic pastoralists like the Scythians and Hsiung-Nu. More highly attested are the Sogdians, sedentary Iranians of the Transoxus region. Further east, in present day Xinjiang, there were possibly Indo-European peoples such as the Tokharians (a group of Indo-European speakers attested with recorded documents) and the peoples represented by the various mummified remains from the region in the second millennium BC through the first few centuries AD. Along with these peoples there are of course many others of whom we know very little or nothing in this period (e.g. Ob-Ugrians) (for a general discussion of the above, see Mallory 1989 , Sinor 1991 , Mair 1998 . The two ancient sites in this study, Egyin Gol (Keyser-Tracqui et al. 2003) and Linzi (Wang et al. 2000) , thus reflect a key period in the region (as well as Central Eurasia in general). It is clear that changes in the social, political, economic, and cultural realms occurred.
However, the exact degree to which these various cultural and linguistic groups represented biological populations is debatable, and it is unclear whether the aforementioned changes were accompanied by the movements of such biological populations.
The question of the ancient history of northern China and Mongolia is a difficult issue.
Traditionally, many have taken the approach that 'China is an island.' However, this invariably is false (as with the 'Europe is an island' model). Connections existed across Eurasia back to at least the first millennium, if not earlier (Bentley 2000) . Moreover the connection of the biological past to the cultural past has not been clearly detailed, although various arguments have been made. Lattimore (1951) suggests that the difference between the peoples of Central Asia (which he defined as Manchuria, Mongolia, Tibet, and Chinese Turkestan) and those of sedentary China (which he defined as the primarily agricultural areas of China proper) was the difference between an extensive pastoral economy in Central Asia (although there are some places with agriculture or a mixture of economies including Manchuria and the oases of Sinkiang) and an intensive agricultural economy in China. He also points to the inability of states with a mixed economy of both pastoral nomadism and intensive agriculture to succeed (though this is not entirely true, case in point Manchuria or historical "Central Asia"). Lattimore further suggests that the "Northern Barbarians" were originally of the same ethnic stock as Northern Chinese but were split through economic differentiation. This led to differentiation in the rates of change (of culture, technology, etc.) that split these early peoples into two "orbits."
Lattimore argues that it was the expansion of the early Chinese that pushed out the peripheral groups who would become the early "barbarians" by the 5 th century BC. However, the question of connections between the peoples of the steppe has continued to generate a large amount of work, some of which conflicts with Lattimore. A.P. Okladnikov (1990) argued that early on there were Europoid peoples in Inner Asia who would later move down off the steppe into India and Iran (and Europe as well). According to this view, Mongoloids, who are traditionally thought of as inhabiting the Inner Asian areas, did not appear until around 1200 BC. Further complicating the question of the human biological history of eastern Central Eurasia are the socalled "mummies of Urumchi" or "mummies of the Tarim Basin," who have often been associated more with "Europoids" or "Caucasoids" rather than "Mongoloids". These remains have not only been potentially related to Indo-Europeans in a biological sense, but also culturally (e.g. "Tartan" clothing). They have also been putatively connected to various Indo-European groups of multiple time periods from around the region, including the Tokharians, the Saka, the Andronovo of the Central Asian steppe, as well as the Afanasievo of the Altai and western Sayan ranges in southern Siberia (Mair 1995 (Mair , 1998 ).
Adding to this debate are the various theories of Indo-European origins and expansions, as argued by both Mallory (1989) and Renfrew (1987) as well as numerous others. The main component of this theory is that the Indo-Europeans originally represented a centralized cultural group, though there is great debate over the location of their origins and the time of dispersal and expansion as well as possible routes. Though Renfrew (1987) has argued for an Anatolian origin connected to the spread of Neolithic farming, there is an alternative argument detailed by Mallory, Gimbutas, and others (see Mallory 1989) , who connect the Indo-Europeans to the south Russian steppe, possibly around the Black and/or Caspian sea as well as the southern Urals or northern Caucasus (and/or possibly Eastern Europe). The exact ranges of this "homeland" are debatable, though estimates have been given. Also, the exact correlation and geographical positioning between the different groups of Indo-European speakers before dispersal is not clear.
Indo-European languages are generally divided up into centum (European, western) and satem (Indo-Iranian and Indo-Aryan, eastern) languages, though some discrepancies such as Tokharian (a centum language in the east) do exist (Mallory 1989 ).
The earliest expansions of Indo-Europeans are generally dated to sometime between the 5 th millennium BC and the 3 rd or 2 nd millennium BC. These expansions have been connected by Anthony (1995) to the domestication of the horse on the steppe and to the later development of the war chariot (as well as wheeled vehicles in general, metallurgical developments, and herding). Some of the earliest evidence of horse domestication is at the site of Dereivka in the south Russian steppes dated to around 4000 BC, which is connected to the Stredni Stog culture (Anthony 1995) . This evidence is related to possible bit wear, though see Levine (1999) for dispute. However, there is evidence that men may have hunted horses (as well as other animals)
on the southern portion of the steppe as early as the late Paleolithic (Praslov 1989) , suggesting that man may have had long contact in the region with horses. Also, some of the earliest evidence of chariots found to date comes from the Sintashta-Petrovka culture (possibly related to the Andronovo) on the steppe near the Volga-Caspian region and the Urals, dated to around 2000 BC (Anthony 1995) . Early possible expansions of Indo-Europeans include the Germanic peoples, Celts, Greeks, Latins, and others into Europe as well as expansions east such as the Andronovo culture (Mallory 1989) . The earliest eastern expansion may have been the aforementioned Afanasievo culture in the mid 4 th millennium BC (Anthony 1998 ). Other movements include the possible migrations of Indo-Europeans into Xinjiang at least as early as the early second millennium BC (Kuzmina 1998 ) and the historically attested movements of Indo-Iranians and Indo-Aryans south into the Iranian Plateau region and India, though the exact nature or sequence of these is not certain (Mallory 1989 , Parpola 1998 . The connections of these eastern peoples of the putative Indo-European family farther east, such as into China, is subject to much scholarly debate, though there is some evidence of Indo-European loan words in Old Chinese as well as cultural and technological changes in northern China in the 3 rd and 2 nd millennium BC (Pulleyblank 1996 , Kuzmina 1998 , Beckwith 2002 , Di Cosmo 2002 on the later shifts in the region, as well as explore the possible connections between the differentiation of the steppe peoples (or lack thereof), in their early stages of development, and
China.
The purpose of this particular study is a reexamination of two sites from eastern Central Eurasia, Linzi in China (Liangchun site) dated around 2500 years before present (Wang et al. 2000) , and Egyin Gol in Mongolia dated to around the last few centuries BC to the first few centuries AD (Keyser-Tracqui et al. 2003 (Wang et al. 2000) .
However, as we will show, this analysis may be imprecise (as suggested by Yao et al. 2003 ).
Additionally, we will examine the fact that the putative "cousins" of the Europeans, the so-called Indo-Iranians, are known to have been widespread in Central Eurasia at that time.
Egyin Gol is a necropolis in northern Mongolia (labeled simply Egyin below). The original study successfully extracted DNA successfully from 62 specimens ranging from around the 3 rd century BC to the 2 nd century AD, including mitochondrial and nuclear DNA. In this study, we will examine the mitochondrial DNA (nt 16009-16390). The site sits along the Egyin Gol River, a tributary of the Selenge River, which flows into Lake Baikal. The site has been attributed possibly to the Hsiung-Nu, who the authors describe as an ancient "Turkomongolian" sectors. The authors suggest that this evidence may point to a "Turkish component" to the Hsiung-Nu tribe in later periods (Keyser-Tracqui et al. 2003) . In this study, we will attempt to examine the affiliation of these individuals to populations around Eurasia, as well as to look at any possible differences in the genetic relationships of the older A and B sectors to the newer possibly "Turkic" sector C.
Materials and Methods
For the purposes of this study, we examined as wide a range of variation as possible at the population level. appear to be dependent to some degree on sample size and sequence length, as would be expected. For average number of differences, there was a significant correlation to sequence length (.571, ρ = .000) but not sample size (-.263, ρ = .058). For nucleotide diversity, there was a significant correlation to both sequence length (-.438, ρ = .001) and sample size (.290, ρ = .035). Note that the diversity indices for the ancient populations fall within the range of those of modern populations, which indicates that they are comparable to modern populations in terms of variation.
These populations were divided into three loosely defined regions at the discretion of the authors. These groups were: Europe (Armenians, Georgians, Mari, Moksha, Saami, Slovakians, RomB, RomS, Rom2S, Germans, Hungarians, Cumans, Basques, Catalans, Icelanders, and the Moroccans), South and Southwest Asia (Lambadi, Lobana, Uttar Pradesh, Boqsa, Pushtoon, Pakistan, Parsi, Iranians, Iraqi, Kurds, Turks, Kashmir, and Tunisians), and East and Central Asians (Kazakh, KazakhXJ, Uighur, UighurXJ, KirghizHL, KirghizLL, Guangdong, Guangdong2, Yunnan, Vietnamese, Indonesians, Akha, Koreans, Japanese, Mongolians, Ewenki, Wuhan, Shandong, Liaoning, and Qidu). Though there could be some debate over the division into these regions, it is not extremely important since, as we will see below, only the top 9 or 10 populations from each region were used for the final comparison. These initial regional divisions were necessary in order to break up the data into manageable datasets. Moreover, the purpose of the study was not to determine the vast connections between populations in Eurasia, nor do we claim that the results can be used in this way. Rather, the purpose is a very narrow focus, that being how these modern populations from various regions relate to the two ancient populations of Linzi and Egyin Gol. To this purpose, we calculated regional distance measures (principally Fst's, a measure rooted in heterozygosity values within and among populations) for each region and then included the top nine or ten "matches" (the lowest Fst's) from the region Some population sequence data was collected from GenBank (Benson et al. 2000) and
HVRBase (Handt et al. 1998 ). Other population sequence data was generated from the literature or from a data table provided by Toomas Kivisild and Mait Metspalu (personal communication 2003) , using a program specifically written for large number sequence creation (from lists of nucleotide differences) by one of the authors (CB). Sequences were either initially aligned using the Sequencher program (Gene Codes Corp.), or were automatically set up to be aligned if created using the aforementioned program. Any sequence format conversion was handled by a program written for large number sequence conversion by one of the authors (CB). After initial alignment and creation, sequences were imported into MacClade (Maddison and Maddison 1989) for final alignment and editing purposes. All of the sequences were edited to extend from nt 16001-16497, either by cutting longer sequences or inserting "n's" in shorter sequences.
There are a few quick notes that should be made. The Basque population was downloaded and discovered to contain the same sample label for several samples. Because it was unclear whether these represented the original 45 individuals from the study with some identical sequences or sequences from 27 individuals with duplicates, duplicates were edited out. Thus the Basque sample may represent all of the variability taken from the original study, but not the proper frequencies. As mentioned above, they are included on the data table but their population values are not, and they were not included in total calculations or averages. Also, several sequences had to be removed from both the Slovakian and Rom populations taken from GenBank, because it
was not clear what they represented (certainly not the HVS I, perhaps the HVS II?). Also, the Pushtoons were reduced to 360 base pairs long (nt 16024-16383) because of some confusion over primer lengths. The resulting sequence set went through a final round of alignment by hand editing. Note that any inserted deletions in the cytosine tract were removed by consensus (since this was the standard in 51 out of 53 of the populations originally). It was assumed that it is not clear whether the alterations in the cytosine tract of some sequences are deletions and extensions of the cytosines, or transversions of bases in the preceding poly-A segment to cytosines. This was only done in the Korean sample, since all other sample sets were apparently aligned this way originally. Also note that there was an insertion of a deletion in most sequences at the end of the cytosine tract to account for an extension of the cytosine tract in some individuals by one (making a total of 15 bases in the cytosine tract and preceding poly-A segment rather than 14), which was found in one Lobana, one Vietnamese, one Egyin, and several Icelanders. Along with another insertion at 16104 (16104a), one in a later polycytosine segment (16262a) and the aforementioned insertion in the cytosine tracts (16194a?), the final sequences including all unknowns and gaps were 500 nucleotides long.
After the final round of alignment, the sequences were analyzed using DNAsp 3.99 (www.ub.es/dnasp; Rozas and Rozas 1999 Three distances matrices were generated for each run: Fst's (Hudson et al. 1992 ), Nst's (Lynch and Crease 1990) , and Da's (Nei 1987) . The main analysis centered around the use of Fst's to estimate distances (which generally reflected all of the distance measures generated, see below). Each run (Linzi, Egyin, and Egyin Split) was done for each region. After the regional analysis for each of the three runs, the top matches (those populations with the lowest Fst's relative to the probe population of that run, Linzi or Egyin) were selected out of each region for a composite analysis. In the case of the first two runs, the top ten from East and Central Asia, the top nine from Europe, and the top eight from South and Southwest Asia were chosen. This was because of differences in the number of populations for each region (East and Central Asia with nineteen populations, Europe with sixteen, and South and Southwest Asia with thirteen). A different approach was used for the Egyin split runs, since to have the exact same set of populations for a single total run for comparative purposes, compromise sets of the top matches were done.
The total runs were completely recalculated, starting over by recalculating new distances for the new "global" (or more properly Eurasian) population sets using DNAsp. The same procedure was followed as above using multiple distance measures. All of the distance data tables below are generated from Fst's. However, several tests were done with the other two measurements, and they were found to follow the same general relative order of population distances (data not shown). Also, tests were done excluding the Basques from the European sets (since the Basque have been noted to have discrepancies) and no change was found in the relative order of the results. Note however that this does not mean that the Basque distance measurements are accurate, merely that tests were done to see if their inclusion or exclusion caused error in the rest of the results. It should also be noted that the applicability of Fst measurements to population comparisons is a highly debated issue, as are the problems associated with appropriate Fst calculation (Nei 1977 and 1986 , Weir and Cockerham 1984 , Long and Kittles 2003 .
Haplogrouping was not done in this study. Whereas there is no estimate for the number of haplotypes in the total study (due to analytical problems associated with the large dataset), an estimate gathered from sequences just 217 bp in length and excluding all missing sites as well as Linzi and Qidu found 1084 haplotypes. If all the data were included, this number would likely increase. Although many of these haplotypes might cluster into haplogroups, analysis at this level would result in a loss of information. In addition, we lack sufficient sequence data for accurate haplogrouping in many cases (e.g. haplogrouping from 185 bp sequences with no restriction site data is difficult) and variability in sequence length would affect our results. Some information on haplogroups in the ancient populations is available in the original articles (Wang et al. 2000 , Keyser-Tracqui et al. 2003 , as well as Yao et al. 2003 (see discussion section below).
Results
This section will be broken up into several components, looking at the two initial runs by region and total followed by the Egyin split run. Note however that since the top matches for Egyin and Linzi were generated from their respective runs, the populations in their total population comparisons vary to some degree. Also, these data represent only part of the full matrix, and thus relationships between modern populations should not be inferred. The Egyin test is also one population shorter at the regional level since the Linzi data was not included in its run for reasons explained above. All distance data tables are sorted in order of lowest (closest) to highest (farthest) Fst values.
The Linzi and Egyin data were compared to European populations. The results from these runs are shown in Table 2 . As can be seen in the data tables, consistent estimates across different runs and population sets are noted. However, the order of the relationships should be taken generally. For instance, the details of whether the Armenians are really .0048 closer to the Linzi samples than the Catalans are not really necessary for this study. What is important is to see the general relative order; that certain populations are near the top, others are in the middle, and still others are at the bottom.
We can see several interesting things in Table 2 . First, the Linzi material seems to be closer to the European populations than to the Egyin individuals, except for the RomS sample.
However, the calculated distances between ancient populations seem to be consistently greater than those between modern populations or between modern and ancient populations, perhaps reflecting increases in modern population sizes and/or gene flow (as to the effects of effective population size on Fst's, see Cavalli-Sforza et al. 1994) , though this would not necessarily affect the accuracy of the calculations themselves (Holsinger and Mason-Gamer 1996) . Another possible explanation is that there was nonrandom fission (such as along familial or clan lines) in ancient populations in contrast to the larger social units of modern populations which are less dependent on familial relationships (Smouse et al. 1981 , Whitlock 1994 Asians dating back to the earliest settlements of South and East Asia, though this shared heritage is probably limited due to subsequent divergence in modern day populations (Kivisild et al. 2003 ). As we will see below, the Indians are probably just the closest matches from this region, not necessarily close overall. Further, this may relate to the affinity of Egyin and Linzi to East
Asians more than to their direct affinity to Indians. and Central Asians are similar to the Linzi population, it is not clear, though this is only a relative comparison within this region. However, there is some debate over the nature of ancient East Asian genetic history, so possibly there are issues here that have yet to be illuminated (Yao et al. 2002b , 2002c , Oota et al. 2002 . Further, there are some issues with the Vietnamese sequences (see below). Also, it should be noted that the modern Qidu samples, from the same general locale as ancient Linzi, were in the lower half of the The high placement of the Vietnamese may be an anomaly, error, or some element of ancient genetic history that is not clear (though see Yao et al. 2003 ). However, it should be noted that the Vietnamese sequences lack a section of bases near the cytosine tract, compounded by the large number of sequences compared in this population set, which could provide for some anomalous results. Furthermore, this approach cannot accurately account for significant admixture (a distinct possibility given the proposed haplotypes of some of the individuals at Linzi, see Yao et al. 2003 and the discussion section of this paper), though neither of the other Southeast Asian populations (the Akha from Thailand or the Indonesians) even made it into the composite run. Thus, given these issues, it should be reiterated that only general trends should be drawn from this study.
What is clear is that the Linzi material does have an affinity to the west, most highly to the groups mentioned above. The East Asians that made the list are generally toward the bottom, save for the Vietnamese. The other interesting thing is that the few Central Asian Turkic peoples are generally toward the bottom, with only the Uighur appearing in the middle of the top half (but still outside the top ten). It has been noted that Near Eastern Turks actually bear more affinity with Europeans and Near Easterners than with their linguistic cousins in Central Asia, and that the Turks came to dominate Turkey through an elite dominance process, meaning that the effect on the maternal heritage should be minimal (Comas et al. 1996 (Comas et al. , 1998 Mongolian Ewenki, Mongolians, Koreans, Japanese, and the Xinjiang Han whose partial northern East affinities were explained above). Whatever the exact interpretation of the genetic affinities of the Egyin and Linzi populations may be, it is clear that they differ significantly.
A further test was undertaken in this study to examine the suggestion of Keyser-Tracqui et al. (2003) about the possible differences of sectors A and B compared to sector C at the Egyin Gol site (with sector C showing "Turkic" affinities). It is questionable whether it is reasonable to pursue such an examination from a methodological standpoint. The division of the population here into subpopulations is based on observed variation in spatial and temporal factors at the necropolis, as well as some putative differences in genetics. However, the differences in these subpopulations based on these factors may be only superficial differences, and the division thus arbitrary in nature. Further, the differences in genetics may not be reliable with two subpopulations of size 38 (EgyinAB) and 8 (EgyinC). Despite this, the test was done tentatively to see if there were any significant differences in affinity to modern populations or to each other.
The final results for both supposed subsamples generally followed along the lines of the total Egyin population analysis, and there were no clear distinctions between the two groups (though there were a few slight differences). However, given the methodological issues, this part of the study is not included in this paper, and the results are not shown.
We also examined the suggestion by Yao et al. 2003 that the results from Linzi were due purely to the short sequence length. For this, we took the Fst distance data from the Egyin total run for Egyin (318 bp) and compared it to the calculate Fst values when Linzi and Qidu were added (166 bp, referred to as Egyin Limited or EgLim, see table 6). We also took the Japanese Fst data from the Linzi total run (with the Japanese and Liaoning added, 149 bp, referred to as Japanese Limited, or JpLim) and compared it the calculated Fst values when Linzi and the Vietnamese were removed (319 bp, table 7). Though there is some slight movement of populations in both cases, there is no major discrepancy in the relative ordering of the populations in the results for either table 6 (spearman's rank-order correlation: .981, ρ = .000) or table 7 (spearman's rank-order correlation: .987, ρ = .000) Both of the probe populations here (Japanese and Egyin) are East Asians, one modern and one ancient, and thus geographically similar to Linzi. Therefore, the argument that the Linzi data is skewed purely by short sequence length appears to be incorrect, though sequence length is still an issue.
Discussion
First, we should give a brief discussion of some of the problems with this study not previously mentioned. The first issue is that this study only deals with maternal heritage.
Analysis of the Y-chromosome could reveal differences in populations not revealed here, because some populations have experienced differential population histories varying by sex (e.g.
due to long-distance migrations or matrilocal vs. patrilocal mating practices). One such possible example of this is that of Iceland, where according to Helgason et al. (2001) the original population consisted mainly of men from Scandinavia and women from the British Isles.
Further problems arise in this study from the large variation in sample sizes and sequence lengths (see table 1 ). These issues were dealt with as best as possible, with multiple runs and separate testing for the probe samples (the ancient samples) to try to maximize sequence lengths.
The analysis of the effect of sequence length on this particular method does demonstrate that it is minimal. Otherwise, issues with available samples such as missing data limit the analyses' certainty in all cases, but hopefully using larger sample sizes and improving the quality of the source material can increase the accuracy of such genetic analysis. As far as sample size, for many populations all available data were used, and larger sample sizes will be available only with additional sample collection. Obviously, the results presented here should be taken generally, not as precise indicators of genetic affiliation.
Before we conclude, we should briefly discuss some of the problems of population-level genetic analysis. To look at very large sample sizes, examination at the population level may be the most efficient method, given a sufficient availability of computing power. However, the examination of genetic variation at the population level has its own set of problems, beginning with the simple problem of the definition of a "population." In addition, population similarity due to gene flow versus shared ancestry cannot be discerned with this method. Looking at possible paths of mutations, such as through haplogrouping, individual sequence-by-sequence comparison, or perhaps nested cladistic analysis within haplogroups (Templeton et al. 1995) , might tease apart these issues. However, there are advantages in using direct nucleotide-tonucleotide sequence comparisons between populations in large-scale studies, particularly with regard to higher resolution in the results (i.e. more detail to the distinctions), if technological and methodological issues can be overcome. Moreover, the above-mentioned methods can be employed in subsequent studies following a large-scale approach in order to further refine the results. Thus, we think that the methods and approach of this study are appropriate if interpreted with caution, particularly for the kind of large-scale population data examined in this case.
To conclude, genetic distances were estimated using a wide-angle lens, examining regional comparisons and extracting the best matches from each to create a total comparison ("free competition"). The goal was to eliminate the need to arbitrarily include or exclude populations from the overall comparison a priori, though obviously not every population in the world was included. However, it is felt by the authors that this method can produce more accurate comparisons than simply selecting populations based on preconceptions of population relationships or utilizing a single or small number of populations to represent whole regions.
The problem with simply selecting arbitrary populations is highlighted by the original study on the Linzi material (Wang 2000) , in which five random populations were chosen to represent
Europe. This led to the incorrect attribution to the nearest relatives of the Linzi material being Bronze Age culture, the loan words in Old Chinese (Pulleyblank 1996 , Kuzmina, 1998 , Beckwith 2002 , Di Cosmo 2002 Iranians (and Indo-Iranians) were a linguistic group, and while perhaps bearing some biological affinities, the degree to which the supposed Iranian groups of Central Eurasia had a biological affinity is indeterminate.
As to why this study disagrees somewhat with previous results (Wang et al. 2000 , Yao et al. 2003 , there are several likely reasons. First, it should be noted that the results do agree with the two previous studies to some degree, in that the Linzi sample does appear to have some affinities to populations to the west as well as some populations of Southeast Asia, or at least southern China and Vietnam. The approach here cannot clearly account for significant admixture, as it rather weighs out the closest matches. Thus, the possibility exists that the Linzi population was a heavily admixed group containing elements from both the westerly populations as well as the southern Chinese and/or Southeast Asians. However, the argument by Yao et al. (2003) that the discrepancy is due purely to the shortness of the sequence length is not correct, as
shown above (see tables 7 and 8). Yao et al. (2003) Yao et al. (2003) to be an Asian haplogroup, B for instance, may in fact potentially be something else, such as H (or at least some of them may be). The above evidence also highlights the problem of the presence of haplotypes in ancient populations which may be rare or nonexistent in modern populations, perhaps due to drift, coalescence, selective sweeps and other effects. While the above "unknown" haplotypes may not be part of the identified haplogroup paradigm, they certainly existed in the past, and in local populations may even have been prevalent to some degree. This problem is exacerbated when the analysis includes not only spatial variation, but temporal as well, as evolutionary forces can shift with time and situation.
The method here is designed to overcome the above problems. The haplotypes that could not be identified as a particular haplogroup would actually have a negligible effect on the results, ancient sites from around the region, the evidence derived from these two sites will remain isolated cases. 
